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VASCULAR PROTECTIVE DEVICE 

[0001] The present invention is a continuation of Us. 

application Ser. No. 11/699,586 ?led Jan. 15, 2007, Which in 
turn claims priority on Us. Provisional Patent Application 

Ser. No. 60/763,556 ?led Jan. 31, 2006, Which is incorporated 
herein by reference. 

[0002] The present invention relates generally to medical 
devices, and more particularly to a medical device that can be 

inserted into a body passageway to facilitate in repairing 

and/or treating a diseased portion of the body passageWay, 
and still more particularly to a medical device that can be 

inserted into a blood vessel to facilitate the repair and/or 

treatment of vulnerable plaque, dissections, and/or vascular 
malformations (e.g., Aneurysms andArterial Venular Malfor 

mations) in the blood vessel. 

BACKGROUND OF THE INVENTION 

[0003] Vulnerable plaque is a type of fatty buildup in a 
blood vessel (e.g., arteries, etc.) thought to be caused by 
in?ammation. The plaque is covered by a thin, ?brous cap that 

upon rupture may lead to the formation of a blood clot and, 

ultimately, occlusion of the blood vessel. Plaque rupture most 
often occurs in smaller blood vessels such as, but not limited 

to, the coronary arteries, Which supply blood to the heart 
muscle. The occlusion of a coronary artery can lead to a heart 

attack. 

[0004] Medical devices such as, but not limited to stents, 

angioplasty balloons, etc., are commonly used to improve the 
?oW of blood through a blood vessel. Blood vessels that 

include plaque have obstructed blood ?oW through the area of 

plaque. This obstructed blood ?ood can cause damage to the 

blood vessel, damage to one or more organs being supplied 

blood by the blood vessel, unacceptably increased blood pres 
sure in one or more regions of the body, etc. The medical 

devices used to restore proper blood ?oW through the blood 

vessel are typically inserted into the diseased portion of the 

blood vessel and then expanded so as to partially compress or 

?atten the plaque against the Wall of the blood vessel, thereby 
improving the ?oW of blood through the blood vessel. Due to 

the relatively fragile nature of some plaque and/ or the siZe of 

the plaque, the compression or ?attening of the plaque by a 
medical device can cause the plaque to rupture, Which in turn 

can result in undesirable consequences. 

[0005] Vessel dissections are often created during interven 

tional procedures in the vasculature and/or occur as a result of 

disease. Dissections are characterized as a separation in the 

intimal layer of the vessel Wall protruding into or blocking the 
?oW of blood Within the vessel. 

[0006] Medical devices such as, but not limited to stents, 

angioplasty balloons, etc., are commonly used to treat dissec 
tions. Blood vessels that include dissections are at risk of 

rupture causing damage to the blood vessel, damage to one or 

more organs being supplied blood by the blood vessel, unac 
ceptably increased blood pressure in one or more regions of 

the body, etc. The medical devices used to treat dissections in 

blood vessel are typically inserted into the diseased portion of 

the blood vessel and then expanded so as to partially com 

press, ?atten, or hold the dissected portion of the vessel 
thereby improving the ?oW of blood through the blood vessel 
and reducing the risk. Due to the relatively fragile nature of 
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dissected vessel, the compression or ?attening by a medical 
device can cause the vessel to rupture, Which in turn can result 

in undesirable consequences. 

[0007] Aneurysms are a Weakening in the vessel Wall 

resulting in a protrusion from the vessel. Similarly Arterial 
Venular Malformations (AVMs) are characteriZed as a lack of 

vascular structure betWeen the arterial and venular circulation 

resulting in a netWork of high pressure in vessels Without the 

ability to regulate the pres sure difference betWeen the arterial 

and venular circulation. BothAneurysms and AVM can occur 

due to disease, injury, or congenital defect and can result in 

bleeding Within the cerebral tissue. 

[0008] Medical devices such as, but not limited to stents, 

angioplasty balloons, detachable coils, and embolic agents, 
etc., are commonly used to treat Aneurysms or AVMs by 

excluding the malformation from the circulation. Re-occur 

rence of the disease commonly occurs as a result of blood 

?oW into the treated malformation. Devices able to com 

pletely exclude the malformation and ensure blood ?oW is 

directed aWay from the malformations have signi?cant 

advantage. 
[0009] In vieW of the current state of technology With 

regard to medical devices for use in a blood vessel, there is a 

need for a medical device that safely treats blood vessels that 

include vulnerable plaque, dissections, and/ or vascular mal 

formations and Which medical device reduces the occurrence 

of undesirable consequences during the use of the medical 

device. 

SUMMARY OF THE INVENTION 

[0010] The present invention is directed to a medical device 

designed to be inserted into a body passageWay to facilitate in 

repairing repair and/ or treating a diseased portion of the body 

passageWay such as, but not limited to, vulnerable plaque in a 

blood vessel. As used herein, the term body passageWay is 

de?ned to be any passageWay or cavity in a living organism 

(e.g., bile duct, bronchial tube, nasal cavity, blood vessel, 
heart, esophagus, trachea, stomach, fallopian tube, uterus, 
ureter, urethra, the intestines, lymphatic vessel, nasal pas 
sageWay, eustachian tube, acoustic meatus, etc.). For vascular 
applications, the term body passageWay primarily refers to 
blood vessels and chambers in the heart. The medical device 

of the present invention is designed to at least partially anchor 
itself at or near one or more ends of the medical device and to 

provide a protective and/or supportive skin (e.g., thin ?lm, 
thin sheet, etc.) over at least a portion of a diseased area of the 

body passageWay and at the same time minimiZe or avoid 

injury, damage and/ or rupture of the diseased area of the body 

passageWay. In one non-limiting embodiment of the inven 

tion, the medical device is designed to provide a protective 
and/or supportive skin (e.g., thin ?lm, thin sheet, etc.) at least 
partially over a diseased area in a body passageWay so as to 

inhibit or prevent susceptible areas of the diseased area from 

naturally rupturing and/or rupturing during the insertion of 
the medical device in the body passageWay. In one non 

limiting aspect of this embodiment, the medical device is 
designed to provide a protective and/or supportive skin (e. g., 
thin ?lm, thin sheet, etc.) at least partially over a diseased area 

(e.g., area containing plaque, etc.) in a blood vessel so as to 

inhibit or prevent the diseased area from naturally rupturing 

and/or rupturing during the insertion of the medical device in 

the blood vessel, Which rupturing could lead to a blockage of 
the blood vessel. The diseased area of a blood vessel is typi 

cally in a Weakened state, thus the diseased area can be highly 



US 2011/0130827 A1 

susceptible to injury, damage and/ or rupture When a medical 

device is inserted into the diseased area. The medical device 

of the present invention is designed to provide protection to 

these diseased areas and to provide protection to such areas 

Without unduly aggravating the area so as to result in injury, 

damage and/or rupture to the diseased area. The design of the 

medical device of the present invention is thus a signi?cant 

advancement over prior art devices. In another and/or alter 

native non-limiting aspect of this embodiment, the medical 
device is designed to provide one or more anchoring members 

at or near one or more ends of the medical device. These one 

or more anchoring members are designed to at least partially 

maintain the position of the medical device in a body pas 

sageWay once the medical device has been properly inserted 

and positioned in the diseased area of the body pas sageWay. In 

one non-limiting design, one or more anchoring members can 

be designed to facilitate in maintaining the protective and/or 

supportive skin (e.g., thin ?lm, thin sheet, etc.) of the medical 
device on or in close proximity to the diseased area of the 

body passageWay. In one non-limiting aspect of the present 

invention, at least one of the anchoring members are designed 

to be positioned distally or proximally to the diseased area in 

the body passageWay so that little or no direct contact and/or 

force is applied by such anchoring members to the diseased 

area on the body passageWay. As such, the one or more 

anchoring members can be used to at least partially anchor the 

medical device in position in the body passageWay and to 

apply little or no stress on the diseased area of the body 

passageway. In another and/ or alternative non-limiting aspect 

of the present invention, at least one anchoring member is 
designed to be positioned distally to the diseased area in the 

body passageWay and at least one other anchoring member is 

designed to be positioned proximally to the diseased area in 

the body passageWay so that both anchoring members are 

spaced from the diseased area in the body passageWay. The 
spacing of tWo anchoring members from one another on the 

medical device is typically dependant on, but not limited to, 
the type of body passageWay the medical device is to be 

inserted into, the siZe of the diseased area in the body pas 

sageWay, and/ or the location of the diseased area in the body 

passageWay. When the medical device is to be used in a blood 

vessel, the spacing of the tWo end anchoring members from 
one another is typically less than about 150 mm, typically 

about 1-100 mm, more typically about 1-50 mm, and even 

more typically about 5-35 mm; hoWever, it Will be appreci 
ated that other separation distances can be used. 

[0011] In one non-limiting aspect of the present invention, 
the protective and/ or supportive skin of the medical device is 

at least partially in the form of a thin sheet or ?lm. As used 

herein thin sheet and thin ?lm are used interchangeably. The 

thin sheet is designed and formed of a material to at least 

partially protect and/ or support one or more portions of a 

diseased area (e.g., vulnerable plaque, etc.) in a body passage 
Way. The thin sheet can be fully or partially formed of bio 

stable or bioabsorbable materials. The thin sheet can be 

formed of one or more layers of material. The thin sheet can 

be formed of a uniform material throughout the thin sheet, or 

portions of the thin sheet can be different from other portions 

of the thin sheet (e.g., top surface of sheet having a different 

composition from bottom surface of the sheet, top sheet layer 
having a different composition from one or more other sheet 

layers, etc.). In one non-limiting embodiment of the inven 
tion, a majority of the thin sheet of material has an average 

thickness of less than about 2 mm When the medical device is 
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used in a blood vessel. As can be appreciated, the thin sheet 

can have other thicknesses When the medical device is 

designed for use in body passageWays other than blood ves 

sels. In one non-limiting aspect of this embodiment, the aver 

age thickness of a majority of the thin sheet of material is less 

than or equal to about 1 mm. In another and/or alternative 

non-limiting aspect of this embodiment, the average thick 
ness of the complete thin sheet of material is less than or equal 

to about 1 mm. In still another and/or alternative non-limiting 

embodiment of the invention, the thickness of the thin sheet of 

material can be uniform or vary in different regions of the 

sheet of material. In one non-limiting aspect of this embodi 

ment, the thickness of the thin sheet of material is substan 

tially uniform. In still another and/ or alternative non-limiting 

aspect of this embodiment, the thin sheet of material can be 

absent essentially any holes or openings (i.e., solid sheet, 
etc.), or include one or more holes or openings (e.g., mesh 

designs, sheet With holes, etc.). In yet another and/ or altema 

tive non-limiting aspect of this embodiment, the thin sheet of 
material can be at least partially formed of a porous material 

or a non-porous material. In another and/or alternative non 

limiting embodiment of the invention, the thin sheet is less 
rigid and/or more ?exible than one or all of the anchoring 

members of the medical device. The thin sheet of material is 

used in part to form a protective layer over all or a portion of 

a diseased area in the body passageWay, Whereas the anchor 

ing members are designed to engage an inner surface of the 

body passageWay to at least partially anchor the medical 

device in the body passageway. The anchoring function of the 
anchoring members typically requires the anchoring mem 
bers to have a strength and rigidity to enable the anchoring 

members to maintain the medical device in position in the 

body passageWay. As such, the anchoring members are typi 
cally designed to maintain an expanded state When the 

anchoring members have been expanded and are at least 

partially anchoring the medical device in the body passage 
Way. The thin sheet typically has little, if any, anchoring 
function, thus can have signi?cantly different properties from 

the anchoring members; hoWever, this is not required. The 
thin ?lm or sheet can be secured to one or portions of the 

medical device. In one non-limiting arrangement, the thin 

?lm or sheet is at least partially secured to one or more of the 

anchoring members of the medical device. In another or addi 

tional arrangement, thin ?lm or sheet is at least partially 

secured to one or more of the cross members of the medical 

device. The thin ?lm or sheet can be at least partially secured 

to one or more of the anchoring members and/or cross mem 

bers of the medical device on the top surface, bottom surface 

and/or side surfaces of the anchoring members and/or cross 

members. 

[0012] In another and/ or alternative non-limiting aspect of 

the present invention, the protective and/or supportive skin 
(e.g., thin ?lm, thin sheet, etc.) of the medical device and/or 
one or more of the anchoring members can be at least partially 

formed of one or more polymers, metals (e.g., aluminum, 

barium, bismuth, calcium, carbon, cobalt, copper, chromium, 
depleted radioactive elements, gold, iron, lead, molybdenum, 
magnesium, nickel, niobium, platinum, rare earth metals, 
rhenium, silver, tantalum, titanium, tungsten, vanadium, 
yttrium, Zinc, Zirconium, and/or alloys thereof [e.g., stainless 
steel, nitinol, Cr4Co, MoiRe, TaiW, MgiZr, MgiZn, 
brass, etc.]), ceramics, and/or ?ber reinforced materials (e. g., 
carbon ?ber material, ?berglass, etc.). The protective and/or 
supportive skin of the medical device and/or one or more of 
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the anchoring members can have the same or different ?ex 

ibility, strength and/or rigidity. 

[0013] In one non-limiting embodiment of the present 

invention, the anchoring members and the supportive skin 

(e. g., thin ?lm, thin sheet, etc.) include one or more different 

materials. The one or more materials that are selected to form 

one or more portions of the medical device are typically 

selected to impart the desired properties on the medical 

device so that the medical device can 1) Withstand the manu 

facturing process that is needed to produce the medical device 
(e.g., laser cutting, etching, MEMS (e.g., micro-machining, 
etc.) processes, masking processes, crimping, annealing, 
draWing, pilgering, electroplating, electro-polishing, chemi 
cal polishing, ion beam deposition or implantation, sputter 
coating, vacuum deposition, molding, melting, adhesive 
bonding, cutting, extruding, etching, heating, cooling, etc.); 
and 2) impart the desired properties to the medical device 
(e.g., strength, durability, biostability, biodegradability, 
bendability, radial strength, ?exibility, tensile strength, bio 
compatibility, etc.). When one or more components of the 

medical device are formed by one or more polymers, the one 

or more polymers can be biostable, biodegradable, or bioab 

sorbable. The terms biodegradable or bioabsorbable are used 

interchangeably in this invention. Non-limiting examples of 
polymers that are considered to be biodegradable, bioresorb 

able, or bioerodable and Which can be used to form one or 

more portions of the medical device include, but are not 

limited to, aliphatic polyesters; poly(glycolic acid) and/or 
copolymers thereof (e.g., poly(glycolide trimethylene car 
bonate); poly(caprolactone glycolide)); poly(lactic acid) and/ 
or isomers thereof (e.g., poly-L(lactic acid) and/or poly-D 
Lactic acid) and/or copolymers thereof (e.g., DL-PLA), With 
and Without additives (e.g., calcium phosphate glass), and/or 
other copolymers (e.g., poly(caprolactone lactide), poly(lac 
tide glycolide), poly(lactic acid ethylene glycol)); poly(eth 
ylene glycol); poly(ethylene glycol) diacrylate; poly(lactide); 
polyalkylene succinate; polybutylene diglycolate; polyhy 
droxybutyrate (PHB); polyhydroxyvalerate (PHV); polyhy 
droxybutyrate/polyhydroxyvalerate copolymer (PHB/PHV); 
poly(hydroxybutyrate-co-valerate); polyhydroxyalkaoates 
(PHA); polycaprolactone; poly(caprolactone-polyethylene 
glycol) copolymer; poly(valerolactone); polyanhydrides; 
poly(orthoesters) and/or blends With polyanhydrides; poly 
(anhydride-co-imide); polycarbonates (aliphatic); poly(hy 
droxyl-esters); polydioxanone; polyanhydrides; polyanhy 
dride esters; polycyanoacrylates; poly(alkyl 
2-cyanoacrylates); poly(amino acids); poly(phosphaZenes); 
poly(propylene fumarate); poly(propylene fumarate-co-eth 
ylene glycol); poly(fumarate anhydrides); ?brinogen; ?brin; 
gelatin; cellulose and/ or cellulose derivatives and/or cellulo 

sic polymers (e.g., cellulose acetate, cellulose acetate 
butyrate, cellulose butyrate, cellulose ethers, cellulose 
nitrate, cellulose propionate, cellophane); chitosan and/or 
chitosan derivatives (e. g., chitosan NOCC, chitosan NOOC 

G); alginate; polysaccharides; starch; amylase; collagen; 
polycarboxylic acids; poly(ethyl ester-co-carboxylate car 
bonate) (and/or other tyrosine derived polycarbonates); poly 
(iminocarbonate); poly(BPA-iminocarbonate); poly(trimeth 
ylene carbonate); poly(iminocarbonate-amide) copolymers 
and/or other pseudo-poly(amino acids); poly(ethylene gly 
col); poly(ethylene oxide); poly(ethylene oxide)/poly(buty 
lene terephthalate) copolymer; poly(epsilon-caprolactone 
dimethyltrimethylene carbonate); poly(ester amide); poly 
(amino acids) and conventional synthetic polymers thereof; 
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poly(alkylene oxalates); poly(alkylcarbonate); poly(adipic 
anhydride); nylon copolyamides; NO-carboxymethyl chito 
san NOCC); carboxymethyl cellulose; copoly(ether-esters) 
(e.g., PEO/PLA dextrans); polyketals; biodegradable poly 
ethers; biodegradable polyesters; polydihydropyrans; poly 
depsipeptides; polyarylates (L-tyrosine-derived) and/or free 
acid polyarylates; polyamides (e. g., Nylon 66, polycaprolac 
tam); poly(propylene fumarate-co-ethylene glycol) (e.g., 
fumarate anhydrides); hyaluronates; poly-p-dioxanone; 
polypeptides and proteins; polyphosphoester; polyphospho 
ester urethane; polysaccharides; pseudo-poly(amino acids); 
starch; terpolymer; (copolymers of glycolide, lactide, or dim 
ethyltrimethylene carbonate); rayon; rayon triacetate; latex; 
and/pr copolymers, blends, and/or composites of above. Non 
limiting examples of polymers that considered to be biostable 
and Which can be used to form one or more portions of the 

medical device include, but are not limited to, parylene; 

parylene c; parylene f; parylene n; parylene derivatives; 
maleic anyhydride polymers; phosphorylcholine; poly n-bu 
tyl methacrylate (PBMA); polyethylene-co-vinyl acetate 
(PEVA); PBMA/PEVA blend or copolymer; polytetra?uoro 
ethene (Te?on®) and derivatives; polyparaphenylene tereph 
thalamide (Kevlar®); poly(ether ether ketone) (PEEK); poly 
(styrene-b-isobutylene-b-styrene) (TransluteTM); 
tetramethyldisiloxane (side chain or copolymer); polyimides 
polysul?des; poly(ethylene terephthalate); poly(methyl 
methacrylate); poly(ethylene-co-methyl methacrylate); sty 
rene-ethylene/butylene-styrene block copolymers; ABS; 
SAN; acrylic polymers and/or copolymers (e.g., n-butyl 
acrylate, n-butyl methacrylate, 2-ethylhexyl acryl ate, laury 
lacrylate, 2-hydroxy-propyl acrylate, polyhydroxyethyl, 
methacrylate/methylmethacrylate copolymers); glycosami 
noglycans; alkyd resins; elastin; keratin; chitin; polyether 
sulfones; epoxy resin; poly(oxymethylene); polyole?ns; 
polymers of silicone; polymers of methane; polyisobutylene; 
ethylene-alphaole?n copolymers; polyethylene; polyacry 
lonitrile; ?uorosilicones; poly(propylene oxide); polyvinyl 
aromatics (e.g., polystyrene); poly(vinyl ethers) (e.g., poly 
vinyl methyl ether); poly(vinyl ketones); poly(vinylidene 
halides) (e.g., polyvinylidene ?uoride, polyvinylidene chlo 
ride); poly(vinylpyrolidone); poly(vinylpyrolidone)/vinyl 
acetate copolymer; polyvinylpridine prolastin or silk-elastin 

polymers (SELP); silicone; silicone rubber; polyurethanes 
(polycarbonate polyurethanes, silicone urethane polymer) 
(e.g., chrono?ex varieties, bionate varieties); vinyl halide 
polymers and/or copolymers (e. g., polyvinyl chloride); poly 
acrylic acid; ethylene acrylic acid copolymer; ethylene vinyl 
acetate copolymer; polyvinyl alcohol; poly(hydroxyl alkyl 
methacrylate); Polyvinyl esters (e. g., polyvinyl acetate); and/ 
or copolymers, blends, and/or composites of above. Non 
limiting examples of polymers that can be made to be 

biodegradable and/or bioresorbable With modi?cation and 
Which can be used to form one or more portions of the medical 

device include, but are not limited to, hyaluronic acid (hyan 

luron); polycarbonates; polyorthocarbonates; copolymers of 
vinyl monomers; polyacetals; biodegradable polyurethanes; 
polyacrylamide; polyisocyanates; polyamide; and/ or copoly 
mers, blends, and/or composites of above. As can be appre 

ciated, other and/ or additional polymers and/ or derivatives of 

one or more of the above listed polymers can be used. 

[0014] In still another and/ or alternative non-limiting 

aspect of the present invention, the medical device or one or 

more regions of the medical device can be at least partially 

formed by using microfabrication and/or micromachining 
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technology used in creating Micro-Electro-Mechanical Sys 
tems (MEMS) such as, but not limited to, micro-machining, 

laser micro-machining, laser micro-machining, micro-mold 

ing, etc.; however, other or additional manufacturing tech 
niques can be used. The medical device can include one or 

more surface structures (e.g., pore, channel, pit, rib, slot, 

notch, bump, teeth, Well, hole, groove, etc.). These structures 
can be at least partially formed by MEMS (e.g., micro-ma 

chining, etc.) technology and/or other types of technology. 
The medical device can include one or more micro-structures 

(e. g., micro-needle, micro-pore, micro-cylinder, micro-cone, 
micro-pyramid, micro-tube, micro-parallelopiped, micro 
prism, micro-hemisphere, teeth, rib, ridge, ratchet, hinge, 
Zipper, Zip-tie like structure, etc.) on the surface of the medi 
cal device. For instance, one or more micro-structures can be 

positioned on one or more anchoring members, one or more 

cross structures, and/or the protective and/or supportive skin 

(e.g., thin ?lm, thin sheet, etc.) of the medical device. Non 
limiting examples of structures that can be formed on the 

medical device are illustrated in Us. Pat. No. 6,974,475 and 

Publication Nos. 2004/ 0093076 and 2004/0093077, Which 

are incorporated herein by reference. In one non-limiting 

embodiment of the invention, When one or more micro-struc 

tures are used on one or more anchoring members, the one or 

more micro-structures can be used to, but are not limited to, a) 

at least partially penetrate and/or at least partially secure to an 

inner Wall surface of the body passageWay to facilitate in the 

anchoring of the medical device to the body passageWay, b) at 

least partially penetrate and/or at least partially secure to an 

inner Wall surface of the body pas sageWay to facilitate in local 

delivery of one or more chemical agents, c) at least partially 

provide structural mechanisms on the anchoring members to 

facilitate in the crimping and/or expansion of the anchoring 
members, and/or d) at least partially secure and/or at least 
partially connect one or more other components of the medi 

cal device to the anchoring members (e.g., cross members, 

protective and/or supportive skin, etc.). In another one non 

limiting embodiment of the invention, When one or more 

micro-structures are used on one or more cross members, the 

one or more micro-structures can be used to, but are not 

limited to, a) at least partially penetrate and/or at least par 
tially secure to an inner Wall surface of the body passageWay 

to facilitate in the anchoring of the medical device to the body 

passageWay, b) at least partially penetrate and/or at least 
partially secure to an inner Wall surface of the body passage 

Way to facilitate in local delivery of one or more chemical 

agents, c) at least partially provide structural mechanisms on 
the cross members to facilitate in the crimping and/ or expan 

sion of the cross members, and/ or d) at least partially secure 

and/or at least partially connect one or more other compo 

nents of the medical device to the cross members (e.g., 

anchoring members, protective and/ or supportive skin, etc.). 
In still another one non-limiting embodiment of the invention, 

When one or more micro-structures are used on the protective 

and/ or supportive skin (e.g., thin ?lm, thin sheet, etc.), the one 
or more micro-structures can be used to, but are not limited to, 

a) at least partially facilitate in the connecting and/or securing 
the protective and/or supportive skin (e. g., thin ?lm, thin 
sheet, etc.) to a diseased area in the body passageWay, b) at 
least partially facilitate in local delivery of one or more 

chemical agents to the diseased area, c) at least partially 

provide structural mechanisms on the protective and/or sup 

portive skin (e. g., thin ?lm, thin sheet, etc.) to facilitate in the 
crimping and/or expansion of the protective and/or support 
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ive skin (e.g., thin ?lm, thin sheet, etc.), and/or d) at least 
partially secure and/or at least partially connect one or more 

other components (e.g., anchoring members, cross members, 
etc.) of the medical device to the protective and/or supportive 

skin (e.g., thin ?lm, thin sheet, etc.). Micro-structures, When 
formed to extend from one or more surface regions of the 

medical device, typically extend outWardly no more than 

about 1000 microns, and more typically less than about 600 

microns, and more typically about 15-500 microns; hoWever, 
other siZes can be used. A plurality of micro-structures can be 

clustered together or disbursed throughout the surface of the 

medical device. Similar shaped and/or siZed micro-structures 

and/or surface structures can be used, or different shaped 

and/or siZed micro-structures can be used on one or more 

portions of the medical device. When one or more surface 

structures and/or micro-structures are designed to extend 

from the surface of the medical device, the one or more 

surface structures and/or micro-structures can be formed in 

the extended position and/ or be designed so as to extend from 

the medical device during and/or after deployment of the 
medical device in a treatment area. The micro-structures and/ 

or surface structures can be designed to contain and/or be 

?uidly connected to a passageWay, cavity, etc. in the medical 

device; hoWever, this is not required. The one or more surface 

structures and/or micro-structures can be used to 1) at least 

partially facilitate in the expansion of one or more portions of 

the medical device (i.e., see non-limiting examples in Us. 

Pat. No. 6,974,475 and Publication Nos. 2004/0093076 and 

2004/0093077), 2) at least partially facilitate in maintaining 
the shape on one or more portions of the medical device in an 

expanded or unexpanded con?guration (i.e., see non-limiting 
examples in Us. Pat. No. 6,974,475 and Publication Nos. 

2004/0093076 and 2004/ 0093077), 3) at least partially facili 
tate in anchoring the medical device at and/or about a treat 

ment area, 4) at least partially facilitate in directing one or 

more chemical agents at or about a treatment area (e.g., vul 

nerable plaque, etc.), and/or 5) at least partially facilitate in 
connecting and/ or securing one or more portions of the medi 

cal device together; hoWever, this is not required. The one or 

more surface structures and/or micro-structures can be at 

least partially formed by MEMS (e.g., micro-machining, 
laser micro-machining, micro-molding, etc.) technology; 
hoWever, this is not required. The one or more surface struc 

tures and/ or micro-structures can be at least partially formed 

of a chemical agent and/or a polymer; hoWever, this is not 

required. One or more of the surface structures and/ or micro 

structures can include one or more internal passageWays that 

can include one or more materials (e.g., chemical agent, poly 

mer, etc.); hoWever, this is not required. One or more regions 

of the medical device, and/or one or more micro-structures 

and/or surface structures on the medical device can include a 

protective material that can be used to, but not limited to, 1) at 

least partially limit or prevent damage to one or more regions 

of the medical device When the medical device is a) packaged 

and/or stored, b) unpackaged, c) connected to and/or other 
secured and/or placed on another medical device, d) inserted 

into a treatment area, and/or e) handled by a user; 2) at least 

partially form a surface on the medical device to facilitate in 

the insertion of the medical device in a body passageWay 

and/or through a delivery device (e.g., catheter, etc.); and/or 
3) at least partially form a barrier betWeen one or more micro 

structures and/ or surface structures and ?uids in the body 

passageWay so as to limit or prevent irritation (e. g., sWelling, 

infection, etc.) of the body passageWay by the medical device 
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When the medical device is being inserted through the body 

passageway and/or is anchored in a region in the body pas 

sageWay. The protective material, When used, can be 1) an at 

least partially biostable and/or at least partially biodegradable 

and/or 2) porous and/or non-porous. In non-limiting design, 
the protective material includes, but is not limited to, sugar 

(e.g., glucose, fructose, sucrose, etc.), carbohydrate com 
pound, salt (e.g., NaCl, etc.), one or more polymers (e.g., 

parylene, PLGA, POE, PGA, PLLA, PAA, PEG, chitosan, 
etc.); hoWever, other and/ or additional materials can be used. 

[0015] In yet another and/or alternative non-limiting aspect 
of the present invention, the one or more anchoring members 

on the medical device are expandable structures that have a 

?rst cross-sectional area Which permits delivery of the 

anchoring member into a body passageWay, and a second, 

expanded cross-sectional area. The expansion of one or more 

of the anchoring members of the medical device can be 

accomplished in a variety of manners. In one manner, one or 

more anchoring members are expanded to the second cross 

sectional area by a radially, outWardly extending force 
applied at least partially from the interior region of the 

anchoring member (e. g., by use of a balloon, etc.). The one or 

more anchoring members can include heat sensitive materials 

(e. g., shape memory materials, etc.) that expand upon expo 
sure to heat, thus not requiring a radially, outWardly extending 
force applied at least partially from the interior region of the 

anchoring member; hoWever, such outWardly extending force 
can still be used With such a anchoring member. The second 

cross-sectional area of the anchoring member can be ?xed or 

variable. The one or more anchoring members can have a ?rst 

cross-sectional shape that is generally circular so as to form a 

substantially tubular portion of the medical device; hoWever, 
the one or more anchoring members can have other cross 

sectional shapes. The expansion of the one or more anchoring 

members can be accomplished by the bending of metal, by 
use of a shape memory material, by use of a biostable con 

?guration and material, and/or by some mechanical expan 
sion arrangement mechanism (e.g., see non-limiting 

examples of structures disclosed in US. Pat. No. 6,974,475 

and Publication Nos. 2004/0093076 and 2004/0093077). 

[0016] In still yet another and/or alternative non-limiting 
aspect of the present invention, the medical device can 
include one or more cross members that are connected to one 

or more anchoring members. The one or more cross members 

can be used to a) at least partially secure the tWo of more 

anchoring members together, and/ or b) at least partially pro 
vide support to the protective and/or supportive skin (e.g., 
thin ?lm, thin sheet, etc.) of the medical device. In one non 

limiting embodiment of the present invention, the one or more 

cross members are designed to at least partially maintain one 

or more portions of the protective and/or supportive skin (e.g., 

thin ?lm, thin sheet, etc.) on or in close proximity to the 
diseased area of the body passageWay during and/or after one 

or more of the anchoring members are and/or have been 

expanded in the body passageWay. The con?guration and/or 
number of cross members on the medical device are non 

limiting. In another and/or alternative non-limiting embodi 
ment of the invention, one or more of the cross members have 

a shape similar to a rod or bar. In still another and/or alterna 

tive non-limiting embodiment of the invention, one or more of 

the cross members have a shape similar to a spiral. In yet 

another and/or alternative non-limiting embodiment of the 

invention, one or more of the cross members have a shape 

similar mesh design and/or a plurality of cross members can 
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form the shape of a mesh design (i.e., a more solid structure 

having a plurality of holes, openings, slots, etc.). Such mesh 
designs can be similar to the side surfaces of stents such those 

illustrated in US. Pat. No. 6,206,916; US. Pat. No. 6,436, 

133; US 2004/0093076 and US 2004/0093077, and all the 

prior art cited in these patents and patent publications. In still 

another and/or alternative non-limiting embodiment of the 

invention, one or more of the cross members are at least 

partially secured to the peripheral edge of one or more 

anchoring members so that upon expansion of the one or more 

anchoring members, at least a portion of the one or more 

cross-members at least partially causes one or more portions 

of the protective and/or supportive skin (e.g., thin ?lm, thin 
sheet, etc.) of the medical device to move toWard and/or 

engage one or more portions of the diseased area on the body 

passageWay. In yet another and/or alternative non-limiting 
embodiment of the invention, one or more of the cross mem 

bers can extend completely about the other perimeter of the 

medical device or extend only a portion about the perimeter of 

the medical device. For instance, When the cross members are 

formed of rod or bar members, the cross members typically 

only extend about a portion of the outer perimeter of the 

medical device, thus forming only a portion of the outer 
peripheral surface of the medical device. When one or more 

cross members have and/or form a mesh-like con?guration, 

the one or more cross members can extend completely or 

partially about the outer perimeter of the medical device. The 

one or more cross members can be formed integrally With the 

one or more anchoring members or be secured to the one or 

more anchoring members by one or more mechanisms (e. g., 

adhesive, melted bond, latch arrangement, clip arrangement, 
clamp arrangement, etc.). The one or more cross members 

can be made of a similar or a different material from the one 

or more anchoring members. One or more cross members can 

be formed from a material that undergoes plastic deformation 

When expanded (e. g., metal material, etc.), expanded by use 
of a shape memory material, expanded by use of a biostable 

con?guration and material, and/ or expanded by use of some 

mechanical expansion arrangement mechanism (e.g., see 
examples of non-limiting structures disclosed inU.S. Pat. No. 

6,974,475 and Publication Nos. 2004/ 0093076 and 2004/ 

0093077). The one or more cross members can be formed by 

one or more micro -machining techniques; hoWever, this is not 

required. 
[0017] In a further and/ or alternative non-limiting aspect of 

the present invention, the protective and/or supportive skin 
(e.g., thin ?lm, thin sheet, etc.) on the medical device can 
include one or more structural members that can be use to 

create a shape for one or more regions of the protective and/or 

supportive skin and/or provide structural rigidity to one or 

more regions of the protective and/or supportive skin When 
the one or more anchoring members have been expanded. 

These one or more structural members can be used in con 

junction With one or more cross members on the medical 

device or can be used as a substitution of one or more or all of 

the cross members. In one non-limiting embodiment of the 

invention, one or more of the structural members have a 

curved or spiral con?guration. As can be appreciated, many 

other or additional con?gurations of these structural members 

can be used. The one or more structural members can be 

formed integrally With the protective and/or supportive skin 
and/or be secured to the protective and/ or supportive skin by 

one or more mechanisms (e.g., adhesive, melted bond, latch 

arrangement, clip arrangement, clamp arrangement, etc.). 
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The one or more structural members can be made of a similar 

or a different material from the protective and/ or supportive 

skin. One or more structural members can be formed from a 

material than can be bent When expanded (e.g., metal mate 

rial, etc.), expanded by use of a shape memory material, 
expanded by use of a biostable con?guration and material, 

and/or expanded by use of some mechanical expansion 

arrangement mechanism (e.g., see examples of non-limiting 

structures disclosed in Us. Pat. No. 6,974,475 and Publica 

tion Nos. 2004/0093076 and 2004/0093077). The one or 

more structural members can be formed by one or more 

micro-machining techniques; hoWever, this is not required. 

[0018] In still a further and/or alternative non-limiting 

aspect of the present invention, the medical device can 

include one or more chemical agents to facilitate in the suc 

cess of the medical device and/or treated area. One or more 

regions of the medical device (i.e., anchoring member, pro 
tective and/ or supportive skin, cross member, structural mem 

ber, micro-structure, surface structure, etc.) can include, con 
tain and/or be coated With one or more chemical agents. The 

term chemical agent includes, but is not limited to a sub 

stance, pharmaceutical, biologic, veterinary product, drug, 
and analogs or derivatives otherWise formulated and/or 

designed to prevent, inhibit and/ or treat one or more clinical 

and/or biological events, and/or to promote healing. Non 
limiting examples of clinical events that can be addressed by 

one or more chemical agents include, but are not limited to 

viral, fungus and/ or bacteria infection; vascular diseases and/ 

or disorders; digestive diseases and/or disorders; reproduc 
tive diseases and/or disorders; lymphatic diseases and/or dis 

orders; cancer; implant rejection; pain; nausea; sWelling; 
arthritis; bone diseases and/or disorders; organ failure; immu 
nity diseases and/or disorders; cholesterol problems; blood 
diseases and/or disorders; lung diseases and/or disorders; 
heart diseases and/or disorders; brain diseases and/or disor 

ders; neuralgia diseases and/or disorders; kidney diseases 
and/ or disorders; ulcers; liver diseases and/ or disorders; intes 

tinal diseases and/or disorders; gallbladder diseases and/or 
disorders; pancreatic diseases and/or disorders; psychologi 
cal disorders; respiratory diseases and/or disorders; gland 
diseases and/or disorders; skin diseases and/or disorders; 
hearing diseases and/ or disorders; oral diseases and/or disor 

ders; nasal diseases and/or disorders; eye diseases and/or 

disorders; fatigue; genetic diseases and/or disorders; burns; 
scarring and/or scars; trauma; Weight diseases and/or disor 
ders; addiction diseases and/or disorders; hair loss; cramps; 
muscle spasms; tissue repair; nerve repair; neural regenera 

tion and/or the like. Non-limiting examples of chemical 
agents that can be used include, but are not limited to, 5-Fluo 

rouracil and/or derivatives thereof; S-Phenylmethimazole 
and/ or derivatives thereof; ACE inhibitors and/or derivatives 

thereof; acenocoumarol and/or derivatives thereof; acyclovir 
and/ or derivatives thereof; actilyse and/ or derivatives thereof; 

adrenocorticotropic hormone and/or derivatives thereof; 
adriamycin and/ or derivatives thereof; chemical agents that 
modulate intracellular Ca2+ transport such as L-type (e.g., 

diltiaZem, nifedipine, verapamil, etc.) or T-type Ca2+ channel 
blockers (e.g., amiloride, etc.); alpha-adrenergic blocking 
agents and/ or derivatives thereof; alteplase and/ or derivatives 

thereof; amino glycosides and/or derivatives thereof (e.g., 
gentamycin, tobramycin, etc.); angiopeptin and/or deriva 
tives thereof; angiostatic steroid and/or derivatives thereof; 
angiotensin II receptor antagonists and/ or derivatives thereof; 
anistreplase and/or derivatives thereof; antagonists of vascu 
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lar epithelial groWth factor and/or derivatives thereof; anti 

biotics; anti-coagulant compounds and/or derivatives thereof; 
anti-?brosis compounds and/or derivatives thereof; antifun 

gal compounds and/ or derivatives thereof; anti-in?ammatory 
compounds and/ or derivatives thereof; Anti-Invasive Factor 

and/ or derivatives thereof; anti-metabolite compounds and/ or 

derivatives thereof (e.g., staurosporin, trichothecenes, and 
modi?ed diphtheria and ricin toxins, Pseudomonas exotoxin, 
etc.); anti-matrix compounds and/ or derivatives thereof (e.g., 

colchicine, tamoxifen, etc.); anti-microbial agents and/or 
derivatives thereof; anti-migratory agents and/ or derivatives 

thereof (e.g., caffeic acid derivatives, nilvadipine, etc.); anti 
mitotic compounds and/ or derivatives thereof; anti-neoplas 
tic compounds and/ or derivatives thereof; anti-oxidants and/ 

or derivatives thereof; an platelet compounds and/or 

derivatives thereof; anti-proliferative and/or derivatives 
thereof; anti -thrombo genic agents and/ or derivatives thereof; 
argatroban and/ or derivatives thereof; ap-1 inhibitors and/or 

derivatives thereof (e. g., for tyrosine kinase, protein kinase C, 
myosin light chain kinase, Ca2+/calmodulin kinase II, casein 
kinase 11, etc.); aspirin and/or derivatives thereof; aZathio 
prine and/or derivatives thereof; $-Estradiol and/or deriva 
tives thereof; $—1-anticollagenase and/or derivatives thereof; 
calcium channel blockers and/or derivatives thereof; calm 

odulin antagonists and/or derivatives thereof (e.g., H7, etc.); 
CAPTOPRIL and/or derivatives thereof; cartilage-derived 
inhibitor and/ or derivatives thereof; ChIMP-3 and/ or deriva 

tives thereof; cephalosporin and/or derivatives thereof (e. g., 

cefadroxil, cefazolin, cefaclor, etc.); chloroquine and/or 
derivatives thereof; chemotherapeutic compounds and/or 
derivatives thereof (e.g., 5-?uorouracil, vincristine, vinblas 
tine, cisplatin, doxyrubicin, adriamycin, tamocifen, etc.); 
chymo statin and/ or derivatives thereof; CILAZAPRIL and/ or 

derivatives thereof; clopidigrel and/or derivatives thereof; 
clotrimaZole and/or derivatives thereof; colchicine and/or 

derivatives thereof; cortisone and/ or derivatives thereof; cou 

madin and/or derivatives thereof; curacin-A and/or deriva 

tives thereof; cyclosporine and/or derivatives thereof; 
cytochalasin and/ or derivatives thereof (e.g., cytochalasin A, 
cytochalasin B, cytochalasin C, cytochalasin D, cytochalasin 
E, cytochalasin F, cytochalasin G, cytochalasin H, cytocha 
lasin J, cytochalasin K, cytochalasin L, cytochalasin M, 
cytochalasin N, cytochalasin O, cytochalasin P, cytochalasin 
Q, cytochalasin R, cytochalasin S, chaetoglobosin A, chaeto 
globosin B, chaetoglobosin C, chaetoglobosin D, chaetoglo 
bosin E, chaetoglobosin F, chaetoglobosin G, chaetoglobosin 
J, chaetoglobosin K, deoxaphomin, proxiphomin, proto 
phomin, Zygosporin D, Zygosporin E, Zygosporin F, 
Zygosporin G, aspochalasin B, aspochalasin C, aspochalasin 
D, etc.); cytokines and/or derivatives thereof; desirudin and/ 
or derivatives thereof; dexamethaZone and/or derivatives 

thereof; dipyridamole and/ or derivatives thereof; eminase 
and/or derivatives thereof; endothelin and/or derivatives 

thereof; endothelial groWth factor and/ or derivatives thereof; 
epidermal groWth factor and/or derivatives thereof; 
epothilone and/or derivatives thereof; estramustine and/or 
derivatives thereof; estrogen and/ or derivatives thereof; feno 
profen and/ or derivatives thereof; ?uorouracil and/ or deriva 

tives thereof; ?ucyto sine and/ or derivatives thereof; forskolin 
and/or derivatives thereof; ganciclovir and/or derivatives 
thereof; glucocorticoids and/or derivatives thereof (e.g., dex 

amethasone, betamethasone, etc.); glycoprotein IIb/IIIa 
platelet membrane receptor antibody and/or derivatives 
thereof; GM-CSF and/or derivatives thereof; griseofulvin 
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and/ or derivatives thereof; growth factors and/or derivatives 

thereof (e.g., VEGF; TGF; 1GP; PDGF; FGF, etc.); growth 
hormone and/or derivatives thereof; heparin and/or deriva 

tives thereof; hirudin and/ or derivatives thereof; hyaluronate 

and/ or derivatives thereof; hydrocortisone and/or derivatives 

thereof; ibuprofen and/or derivatives thereof; immunosup 
pressive agents and/or derivatives thereof (e.g., adrenocorti 

costeroids, cyclosporine, etc.); indomethacin and/or deriva 
tives thereof; inhibitors of the sodium/ calcium antiporter and/ 

or derivatives thereof (e.g., amiloride, etc.); inhibitors of the 

1P3 receptor and/or derivatives thereof; inhibitors of the 

sodium/hydrogen antiporter and/ or derivatives thereof (e.g., 

amiloride and derivatives thereof, etc.); insulin and/ or deriva 

tives thereof; Interferon alpha 2 Macro globulin and/ or deriva 

tives thereof; ketoconaZole and/or derivatives thereof; Lepi 
rudin and/or derivatives thereof; L1S1NOPR1L and/or 

derivatives thereof; LOVASTATIN and/ or derivatives 

thereof; marevan and/ or derivatives thereof; me?oquine and/ 

or derivatives thereof; metalloproteinase inhibitors and/or 

derivatives thereof; methotrexate and/ or derivatives thereof; 

metronidaZole and/or derivatives thereof; miconaZole and/or 

derivatives thereof; monoclonal antibodies and/ or derivatives 

thereof; mutamycin and/ or derivatives thereof; naproxen and/ 
or derivatives thereof; nitric oxide and/ or derivatives thereof; 

nitroprusside and/or derivatives thereof; nucleic acid ana 

logues and/or derivatives thereof (e. g., peptide nucleic acids, 
etc.); nystatin and/or derivatives thereof; oligonucleotides 
and/ or derivatives thereof; paclitaxel and/ or derivatives 

thereof; penicillin and/or derivatives thereof; pentamidine 
isethionate and/or derivatives thereof; phenindione and/or 
derivatives thereof; phenylbutaZone and/or derivatives 
thereof; phosphodiesterase inhibitors and/or derivatives 
thereof; Plasminogen Activator 1nhibitor-1 and/ or derivatives 

thereof; Plasminogen Activator 1nhibitor-2 and/ or derivatives 

thereof; Platelet Factor 4 and/ or derivatives thereof; platelet 

derived groWth factor and/or derivatives thereof; plavix and/ 
or derivatives thereof; POSTMI 75 and/ or derivatives thereof; 

prednisone and/or derivatives thereof; prednisolone and/or 
derivatives thereof; probucol and/ or derivatives thereof; 
progesterone and/ or derivatives thereof; prostacyclin and/or 

derivatives thereof; prostaglandin inhibitors and/or deriva 
tives thereof; protamine and/ or derivatives thereof; protease 
and/or derivatives thereof; protein kinase inhibitors and/or 
derivatives thereof (e.g., staurosporin, etc.); quinine and/or 
derivatives thereof; radioactive agents and/ or derivatives 

thereof (e.g., Cu-64, Ca-67, Cs-131, Ga-68, Zr-89, Ku-97, 
Tc-99m, Rh-105, Pd-103, Pd-109, 1n-111, 1-123, 1-125, 
1-131, Re-186, Re-188, Au-198, Au-199, Pb-203, At-211, 
Pb-212, Bi-212, H3P3204, etc.); rapamycin and/or deriva 
tives thereof; receptor antagonists for histamine and/or 
derivatives thereof; re?udan and/or derivatives thereof; ret 
inoic acids and/or derivatives thereof; revasc and/or deriva 

tives thereof; rifamycin and/ or derivatives thereof; sense or 

anti-sense oligonucleotides and/or derivatives thereof (e.g., 

DNA, RNA, plasmid DNA, plasmid RNA, etc.); seramin 
and/or derivatives thereof; steroids; seramin and/or deriva 
tives thereof; serotonin and/or derivatives thereof; serotonin 
blockers and/or derivatives thereof; streptokinase and/or 
derivatives thereof; sulfasalaZine and/ or derivatives thereof; 
sulfonamides and/or derivatives thereof (e.g., sulfamethox 

aZole, etc.); sulphated chitin derivatives; Sulphated Polysac 
charide Peptidoglycan Complex and/or derivatives thereof; 
TH1 and/ or derivatives thereof (e.g., 1nterleukins-2, -12, and 

-15, gamma interferon, etc.); thioprotese inhibitors and/or 
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derivatives thereof; taxol and/or derivatives thereof (e. g., 

taxotere, baccatin, 10-deacetyltaxol, 7-xylosyl-10-deacetyl 
taxol, cephalomannine, 10-deacetyl-7-epitaxol, 7 epitaxol, 
10-deacetylbaccatin 111, 10-deacetylcephaolmannine, etc.); 
ticlid and/or derivatives thereof; ticlopidine and/or deriva 

tives thereof; tick anti-coagulant peptide and/or derivatives 

thereof; thioprotese inhibitors and/ or derivatives thereof; thy 
roid hormone and/or derivatives thereof; Tissue Inhibitor of 

Metalloproteinase-l and/or derivatives thereof; Tissue 
Inhibitor of Metalloproteinase-2 and/or derivatives thereof; 

tissue plasma activators; TNF and/or derivatives thereof, 
tocopherol and/or derivatives thereof; toxins and/or deriva 

tives thereof; tranilast and/or derivatives thereof; transform 
ing groWth factors alpha and beta and/or derivatives thereof; 
trapidil and/or derivatives thereof; triaZolopyrimidine and/or 
derivatives thereof; vapipro st and/ or derivatives thereof; vin 

blastine and/or derivatives thereof; vincristine and/or deriva 

tives thereof; Zidovudine and/ or derivatives thereof. As can be 

appreciated, the chemical agent can include one or more 

derivatives of the above listed compounds and/or other com 

pounds. In one non-limiting embodiment, the chemical agent 

includes, but is not limited to, trapidil, Trapidil derivatives, 
taxol, taxol derivatives (e.g., taxotere, baccatin, 10-deacetyl 
taxol, 7-xylosyl-10-deacetyltaxol, cephalomannine, 
10-deacetyl-7-epitaxol, 7 epitaxol, 10-deacetylbaccatin 111, 
10-deacetylcephaolmannine, etc.), cytochalasin, cytochala 
sin derivatives (e. g., cytochalasinA, cytochalasin B, cytocha 
lasin C, cytochalasin D, cytochalasin E, cytochalasin F, 
cytochalasin G, cytochalasin H, cytochalasin J, cytochalasin 
K, cytochalasin L, cytochalasin M, cytochalasin N, cytocha 
lasin O, cytochalasin P, cytochalasin Q, cytochalasin R, 
cytochalasin S, chaetoglobosin A, chaetoglobosin B, chaeto 
globosin C, chaetoglobosin D, chaetoglobosin E, chaetoglo 
bosin F, chaetoglobosin G, chaetoglobosin J, chaetoglobosin 
K, deoxaphomin, proxiphomin, protophomin, Zygosporin D, 
Zygosporin E, Zygosporin F, Zygosporin G, aspochalasin B, 
aspochalasin C, aspochalasin D, etc.), paclitaxel, paclitaxel 
derivatives, rapamycin, rapamycin derivatives, S-Phenylme 
thimaZole, S-Phenylmethimazole derivatives, GM-CSF 
(granulo-cytemacrophage colony-stimulating-factor), 
GM-CSF derivatives, statins or HMG-CoA reductase inhibi 

tors forming a class of hypolipidemic agents, combinations, 
or analogs thereof, or combinations thereof. The type and/or 

amount of chemical agent included in the device and/or 

coated on the device can vary. When tWo or more chemical 

agents are included in and/ or coated on the device, the amount 

of tWo or more chemical agents can be the same or different. 

The type and/or amount of chemical agent included on, in 

and/or in conjunction With the device are generally selected to 

address one or more clinical events. Typically the amount of 

chemical agent included on, in and/or used in conjunction 

With the device is about 0.01 -100 ug per mm2 and/ or at least 

about 0.01 Weight percent of device; hoWever, other amounts 
can be used. In one non-limiting embodiment of the inven 

tion, the device can be partially of fully coated and/ or impreg 
nated With one or more chemical agents to facilitate in the 

success of a particular medical procedure. The amount of tWo 

of more chemical agents on, in and/or used in conjunction 

With the device can be the same or different. The one or more 

chemical agents can be coated on and/or impregnated in the 

device by a variety of mechanisms such as, but not limited to, 

spraying (e.g., atomiZing spray techniques, etc.), ?ame spray 
coating, poWder deposition, dip coating, ?oW coating, dip 
spin coating, roll coating (direct and reverse), sonication, 



US 2011/0130827 A1 

brushing, plasma deposition, depositing by vapor deposition, 
MEMS technology, and rotating mold deposition. In another 

and/ or alternative non-limiting embodiment of the invention, 

the type and/or amount of chemical agent included on, in 

and/ or in conjunction With the device is generally selected for 

the treatment of one or more clinical events. Typically the 

amount of chemical agent included on, in and/or used in 

conjunction With the device is about 0.01-100 ug per mm2 

and/or at least about 0.01-100 Weight percent of the device; 
hoWever, other amounts can be used. The amount of tWo of 

more chemical agents on, in and/or used in conjunction With 

the device can be the same or different. For instance, portions 

of the device to provide local and/or systemic delivery of one 

or more chemical agents in and/or to a body passageWay to a) 

inhibit or prevent thrombosis, in-stent restenosis, vascular 
narroWing and/or restenosis after the device has been inserted 

in an(/ or connected to a body passageWay, b) at least partially 

passivate, remove, encapsulate, and/or dissolve lipids, ?bro 
blast, ?brin, etc. in a body passageWay so as to at least par 

tially remove such materials and/ or to passivate such vulner 

able materials (e.g., vulnerable plaque, etc.) in the body 
passageWay in the region of the device and/ or doWnstream of 

the device. As can be appreciated, the one or more chemical 

agents can have many other or additional uses. In still another 

and/ or alternative non-limiting example, the device is coated 

With and/or includes one or more chemical agents such as, but 

not limited to chemical agents associated With thrombolytics, 

vasodilators, anti-hypertensive agents, antimicrobial or anti 

biotic, anti-mitotic, anti-proliferative, anti-secretory agents, 
non-steroidal anti-in?ammatory drugs, immunosuppressive 
agents, groWth factors and groWth factor antagonists, endot 
helial groWth factors and groWth factor antagonists, antitumor 
and/ or chemotherapeutic agents, anti-polymerases, anti-viral 
agents, anti -body targeted therapy agents, hormones, anti 
oxidants, biologic components, radio-therapeutic agents, 
radiopaque agents and/or radio-labeled agents. In addition to 
these chemical agents, the device can be coated With and/or 

include one or more chemical agents that are capable of 

inhibiting or preventing any adverse biological response by 
and/ or to the device that could possibly lead to device failure 

and/ or an adverse reaction by human or animal tissue. A Wide 

range of chemical agents thus can be used. 

[0019] In a further and/ or alternative non-limiting aspect of 

the present invention, the one or more chemical agents on 

and/ or in the device, When used on the device, can be released 

in a controlled manner so the area in question to be treated is 

provided With the desired dosage of chemical agent over a 

sustained period of time. As can be appreciated, controlled 

release of one or more chemical agents on the device is not 

alWays required and/or desirable. As such, one or more of the 

chemical agents on and/ or in the device can be uncontrollably 

released from the device during and/or after insertion of the 

device in the treatment area. It can also be appreciated that 

one or more chemical agents on and/or in the device can be 

controllably released from the device and one or more chemi 

cal agents on and/ or in the device can be uncontrollably 

released from the device. It can also be appreciated that one or 

more chemical agents on and/or in one region of the device 

can be controllably released from the device and one or more 

chemical agents on and/ or in the device can be uncontrollably 

released from another region on the device. As such, the 

device can be designed such that 1) all the chemical agent on 

and/or in the device is controllably released, 2) some of the 
chemical agent on and/or in the device is controllably 
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released and some of the chemical agent on the device is 

non-controllably released, or 3) none of the chemical agent on 

and/or in the device is controllably released. The device can 

also be designed such that the rate of release of the one or 

more chemical agents from the device is the same or different. 

The device can also be designed such that the rate of release 

of the one or more chemical agents from one or more regions 

on the device is the same or different. Non-limiting arrange 

ments that can be used to control the release of one or more 

chemical agent from the device include a) at least partially 

coat one or more chemical agents With one or more polymers, 

b) at least partially incorporate and/or at least partially encap 
sulate one or more chemical agents into and/or With one or 

more polymers, c) insert one or more chemical agents in 

pores, passageWay, cavities, etc. in the device and at least 

partially coat or cover such pores, passageWay, cavities, etc. 

With one or more polymers, and/or incorporate one or more 

chemical agents in the one or more polymers that at least 

partially form the device. As can be appreciated, other or 

additional arrangements can be used to control the release of 

one or more chemical agent from the device. The one or more 

polymers used to at least partially control the release of one or 

more chemical agent from the device can be porous or non 

porous. The one or more chemical agents can be inserted into 

and/or applied to one or more surface structures and/or micro 

structures on the device, and/or be used to at least partially 

form one or more surface structures and/or micro-structures 

on the device. As such, the one or more chemical agents on the 

device can be 1) coated on one or more surface regions of the 

device, 2) inserted and/ or impregnated in one or more surface 

structures and/or micro-structures, etc. of the device, and/or 
3) form at least a portion or be included in at least a portion of 

the structure of the device. When the one or more chemical 

agents are coated on the device, the one or more chemical 

agents can, but is not required to, 1) be directly coated on one 

or more surfaces of the device, 2) be mixed With one or more 

coating polymers or other coating materials and then at least 

partially coated on one or more surfaces of the device, 3) be at 

least partially coated on the surface of another coating mate 

rial that has been at least partially coated on the device, and/or 

4) be at least partially encapsulated betWeen a) a surface or 
region of the device and one or more other coating materials 

and/or b) tWo or more other coating materials. As can be 

appreciated, many other coating arrangements can be addi 
tionally or alternatively used. When the one or more chemical 

agents are inserted and/or impregnated in one or more por 

tions of the device, one or more surface structure and/or 

micro-structures of the device, and/or one or more surface 

structures and/or micro-structures of the device, 1) one or 

more other polymers can be applied at least partially over the 

one or more surface structure and/or micro-structures, surface 

structures and/or micro-structures of the device, 2) one or 

more polymers can be combined With one or more chemical 

agents, and/or 3) one or more polymers can be coated over or 

more portions of the body of the device; hoWever, this is not 
required. As such, the one or more chemical agents can be 1) 

embedded in the structure of the device; 2) positioned in one 
or more surface structure and/ or micro-structures of the 

device; 3) encapsulated betWeen tWo polymer coatings; 4) 
encapsulated betWeen the base structure and a polymer coat 

ing; 5) mixed in the base structure of the device that includes 

at least one polymer coating; or 6) one or more combinations 

of 1, 2, 3, 4 and/or 5. In addition or alternatively, the one or 

more coatings of the one or more polymers on the device can 
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include 1) one or more coatings of non-porous polymers; 2) 

one or more coatings of a combination of one or more porous 

polymers and one or more non-porous polymers; 3) one or 

more coating of porous polymer, or 4) one or more combina 

tions of options 1, 2, and 3. As can be appreciated different 

chemical agents can be located in and/or betWeen different 

polymer coating layers and/or on and/ or the structure of the 

device. As can also be appreciated, many other and/or addi 

tional coating combinations and/or con?gurations can be 

used. In a further and/ or alternative non-limiting embodiment 

of the present invention, the device can be embedded With 

and/ or impregnated With one or more chemical agents using a 

solvent to temporarily and/ or permanently increase the poros 

ity of the structure of a non-porous and/or porous polymer 

coating and/or device and be used to transport one or more 

chemical agents into the matrix of the device. One or more 

solvents can be used to transport one or more chemical 

agents. Solvent suitability is a function of compatibility With 

one or more chemical agents and one or more materials of the 

device. Non-limiting examples of solvents include Dimethyl 

sulfoxide (DMSO), chloroform, ethylene, methanol, ethyl 
acetate, and the broader class of biocompatible or non-bio 

compatible solvents. The concentration of one or more 

chemical agents, the type of polymer, the type and/or shape of 
surface structure and/ or micro-structures in the device and/or 

the coating thickness of one or more chemical agents can be 

used to control the release time, the release rate and/or the 

dosage amount of one or more chemical agents; hoWever, 

other or additional combinations can be used. As such, the 

chemical agent and polymer system combination and loca 
tion on the device can be numerous. As can also be appreci 

ated, one or more chemical agents can be deposited on the top 

surface of the device to provide an initial uncontrolled burst 

effect of the one or more chemical agents prior to 1) the 

control release of the one or more chemical agents through 

one or more layers of polymer system that include one or 

more nonporous polymers and/ or 2) the uncontrolled release 

of the one or more chemical agents through one or more 

layers of polymer system. The one or more chemical agents 

and/ or polymers can be coated on and/ or impregnated in the 

device by a variety of mechanisms such as, but not limited to, 

spraying (e.g., atomiZing spray techniques, etc.), ?ame spray 
coating, poWder deposition, dip coating, ?oW coating, dip 
spin coating, roll coating (direct and reverse), sonication, 
brushing, plasma deposition, depositing by vapor deposition, 
MEMS technology, and rotating mold deposition. The thick 
ness of each polymer layer and/or layer of chemical agent is 

generally at least about 0.01 um and is generally less than 

about 1 50 pm. In one non-limiting embodiment, the thickness 

of a polymer layer and/or layer of chemical agent is about 
0.02-75 um, more particularly about 0.05-50 um, and even 

more particularly about 1-30 pm. When the device includes 

and/ or is coated With one or more chemical agents such that at 

least one of the chemical agents is at least partially control 

lably released from the device, the need or use of body-Wide 

therapy for extended periods of time can be reduced or elimi 

nated. In the past, the use of body-Wide therapy Was used by 

the patient long after the patient left the hospital or other type 
of medical facility. This body-Wide therapy could last days, 
Weeks, months or sometimes over a year after surgery. The 

device of the present invention can be applied or inserted into 

a treatment area and 1) merely requires reduced use and/or 

extended use of systemic therapy after application or inser 

tion of the device or 2) does not require use and/or extended 
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use of systemic therapy after application or insertion of the 

device. As can be appreciated, use and/ or extended use of 

systemic therapy can be used after application or insertion of 

the device at the treatment area. In one non-limiting example, 

no body-Wide therapy is needed after the insertion of the 

device into a patient. In another and/ or alternative non-limit 

ing example, short term use of systemic therapy is needed or 

used after the insertion of the device into a patient. Such short 

term use can be terminated after the release of the patient from 

the hospital or other type of medical facility, or one to tWo 

days or Weeks after the release of the patient from the hospital 

or other type of medical facility; hoWever, it Will be appreci 
ated that other time periods of systemic therapy can be used. 

As a result of the use of the device of the present invention, the 

use of systemic therapy after a medical procedure involving 
the insertion of a device into a treatment area can be signi? 

cantly reduced or eliminated. 

[0020] In another and/ or alternative non-limiting aspect of 

the present invention, the device, When including and/or is 
coated With one or more chemical agents, can include and/or 

can be coated With one or more chemical agents that are the 

same or different in different regions of the device and/ or have 

differing amounts and/or concentrations in differing regions 
of the device. For instance, the device can a) be coated With 

and/or include one or more chemical agents on at least one 

portion of the device and at least another portion of the device 

is not coated With and/or includes chemical agent; b) be 

coated With and/ or include one or more chemical agents on at 

least one portion of the device that is different from one or 

more chemical agents on at least another portion of the 

device; c) be coated With and/ or include one or more chemical 

agents at a concentration on at least one portion of the device 

that is different from the concentration of one or more chemi 

cal agents on at least another portion of the device; etc. 

[0021] In still another and/ or alternative non-limiting 

aspect of the present invention, one or more surfaces of the 

device can be treated to achieve the desired coating properties 

of the one or more chemical agents and one or more polymers 

coated on and/or incorporated in the device. Such surface 

treatment techniques include, but are not limited to, cleaning, 

bu?ing, smoothing, etching (chemical etching, plasma etch 
ing, etc.) achieved through a variety of techniques. When an 
etching process is used, various gasses can be used for such a 

surface treatment process such as, but not limited to, carbon 

dioxide, nitrogen, oxygen, Freon, helium, hydrogen, etc. The 
plasma etching process can be used to clean the surface of the 

device, change the surface properties of the device so as to 

affect the adhesion properties, lubricity properties, etc. of the 
surface of the device. As can be appreciated, other or addi 

tional surface treatment processes can be used prior to and/or 

after the coating of one or more chemical agents and/or poly 

mers on the surface of the device. In one non-limiting manu 

facturing process, one or more portions of the device are 

cleaned and/ or plasma etched; hoWever, this is not required. 
Plasma etching can be used to clean the surface of the device, 

and/ or to form one or more non- smooth surfaces on the device 

to facilitate in the adhesion of one or more coatings of chemi 

cal agents and/or one or more coatings of polymer on the 

device. Once one or more surface regions of the device have 

been treated, one or more coatings of polymer and/ or chemi 

cal agent can be applied to one or more regions of the device. 

For instance, 1) one or more layers of porous or non-porous 

polymer can be coated on an outer and/ or inner surface of the 

device, 2) one or more layers of chemical agent can be coated 
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on an outer and/or interior surface of the device, or 3) one or 

more layers of porous or non-porous polymer that includes 

one or more chemical agents can be coated on an outer and/or 

interior surface of the device. The one or more layers of 

chemical agent can be applied to the device by a variety of 

coating techniques (e.g., dipping, rolling, brushing, spraying, 
particle atomization, etc.). One non-limiting coating tech 
nique is by an ultrasonic mist coating process Wherein ultra 

sonic Waves are used to break up the droplet of chemical agent 

and form a mist of very ?ne droplets. These ?ne droplets have 

an average droplet diameter of about 0.1-3 microns. The ?ne 

droplet mist facilitates in the formation of a uniform coating 

thickness and can increase the coverage area on the device. 

[0022] In a further and/ or alternative non-limiting aspect of 

the present invention, the device or one or more regions of the 

device can be constructed by use of one or more microfabri 

cation and/or micromachining technology used in creating 
Micro-Electro-Mechanical Systems (MEMS, e.g., micro 
machining, laser micro machining, micro-molding, etc.); 
hoWever, other or additional manufacturing techniques can be 

used. The device can include one or more surface structures 

(e.g., pore, channel, pit, rib, slot, notch, bump, teeth, Well, 
hole, groove, etc.). These structures can be at least partially 

formed by MEMS technology and/or other types of technol 
ogy. The device can include one or more micro-structures 

(e. g., micro-needle, micro-pore, micro-cylinder, micro-cone, 
micro-pyramid, micro-tube, microparallelopiped, micro 
prism, micro-hemisphere, teeth, rib, ridge, ratchet, hinge, 
Zipper, Zip-tie like structure, etc.) on the inner, outer, or edge 
surface of the device. Non-limiting examples of structures 

that can be formed on the devices such as stent, graft, and/or 

other suitable devices are illustrated in United States Patent 

Publication Nos. 2004/0093076 and 2004/0093077, Which 

are incorporated herein by reference. Typically, the micro 

structures, When formed, extend from or into the outer surface 

no more than about 1000 microns, and more typically less 

than about 1000 microns; hoWever, other siZes can be used. 

The micro-structures can be clustered together or disbursed 

throughout the surface of the device. Similar shaped and/or 
siZed micro-structures and/or surface structures can be used, 

or different shaped and/or siZed microstructures can be used. 

When one or more surface structures and/or micro-structures 

are designed to extend from the outer and/or inner surface of 

the device, the one or more surface structures and/or micro 

structures can be formed in the extended position and/or be 

designed so as to extend from the device during and/or after 

deployment of the device in a treatment area. The micro 

structures and/or surface structures can be designed to con 

tain one or more chemical agents and/or be connected to a 

passageWay, cavity, etc. containing one or more chemical 

agents; hoWever, this is not required. The one or more surface 

structures and/or micro-structures can be used to engage and/ 

or penetrate surrounding tissue or organs once the device has 

been positioned on and/or in a patient; hoWever, this is not 

required. In another further and/or alternative non-limiting 
aspect of the present invention, the micro-structures and/or 
surface structures can be design to modify surface friction 

betWeen the device and/or additional devices. For example, 

micro-structures and/ or surface structures created on the 

inner surface of the device may be used to increase retention 

of a stent, graft, and/or other suitable device on a delivery 

catheter. In another further and/or alternative non-limiting 

aspect of the present invention, the micro-structures and/or 
surface structures can be design to create a system of undu 
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lations and/or crevasses used to facilitate groWth of tissue. In 

one non-limiting aspect, the micro-structures and/or surface 

structures can be created on a ?lm that could further be rolled 

into a shunt for neural regeneration, Where the micro-struc 

tures and/or surface structures can provide a lattice to support 

and/ or facilitate nerve groWth. The one or more surface struc 

tures and/ or micro-structures can be used to facilitate in form 

ing or maintaining a shape of a device (i.e., see devices in 

United States Patent Publication Nos. 2004/ 0093076 and 

2004/0093077). The one or more surface structures and/or 

micro-structures can be at least partially formed by MEMS 

technology; hoWever, this is not required. In one non-limiting 

embodiment, the one or more surface structures and/ or micro 

structures can be at least partially formed of a chemical agent, 

polymer, chemical agent-polymer mixture, and/ or layering of 
polymer and chemical agent. One or more of the surface 

structures and/or micro-structures can include one or more 

internal passageWays that can include one or more materials 

(e.g., chemical agent, polymer, etc.); hoWever, this is not 
required. In another further and/ or alternative non-limiting 

aspect of the present invention, one or more internal passage 

Ways can be either connected and/or separated in part. The 

one or more surface structures and/or micro-structures can be 

formed by a variety of processes (e.g., machining, chemical 
modi?cations, chemical reactions, MEMS technology, etch 
ing, laser cutting, etc.). The one or more coatings and/or one 

or more surface structures and/ or micro-structures of the 

device can be used for a variety of purposes such as, but not 

limited to, 1) increasing the bonding and/ or adhesion of one 
or more chemical agents, adhesives, marker materials and/ or 

polymers to the device, 2) changing the appearance or surface 
characteristics of the device, and/ or 3) controlling the release 
rate of one or more chemical agents. The one or more micro 

structures and/or surface structures can be biostable, biode 

gradable, etc. One or more regions of the device that are at 

least partially formed by MEMS technology can be biostable, 
biodegradable, etc. The device or one or more regions of the 

device can be at least partially covered and/or ?lled With a 

protective material so as to at least partially protect one or 

more regions of the device, and/or one or more microstruc 

tures and/or surface structures on the device from damage. 

One or more regions of the device, and/ or one or more micro 

structures and/ or surface structures on the device can be dam 

aged When the device is 1) packaged and/or stored, 2) unpack 
aged, 3) connected to and/or otherWise secured and/or placed 
on another device, 4) inserted into a treatment area, 5) 

handled by a user, and/or 6) form a barrier betWeen one or 

more micro-structures and/or surface structures and ?uids in 

the body passageWay. As can be appreciated, the device can 

be damaged in other or additional Ways. The protective mate 

rial can be used to protect the device and one or more micro 

structures and/or surface structures from such damage. The 

protective material can include one or more polymers previ 

ously identi?ed above. The protective material can be 1) 

biostable and/ or biodegradable and/ or 2) porous and/or non 

porous. In one non-limiting design, the polymer is at least 

partially biodegradable so as to at least partially expose one or 

more micro-structure and/or surface structure to the environ 

ment after the device has been at least partially inserted into a 

treatment area. In another and/ or additional non-limiting 

design, the protective material includes, but is not limited to, 

sugar (e.g., glucose, fructose, sucrose, etc.), carbohydrate 
compound, salt (e.g., NaCl, etc.), parylene, PLGA, POE, 
PGA, PLLA, PAA, PEG, chitosan and/ or copolymers, 
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blends, and/ or composites of above and/or derivatives of one 

or more of these polymers; however, other and/or additional 

materials can be used. In still another and/ or additional non 

limiting design, the thickness of the protective material is 

generally less than about 300 microns, and typically less than 

about 150 microns; hoWever, other thicknesses can be used 

depending upon the material chose of the protective material. 

The protective material can be coated by one or more mecha 

nisms previously described herein. 

[0023] In still yet another and/or alternative non-limiting 
aspect of the present invention, the device can include and/or 

be used With a physical hindrance. The physical hindrance 

can include, but is not limited to, an adhesive, a sheath, a 

magnet, tape, Wire, string, etc. The physical hindrance can be 
used to 1) physically retain one or more regions of the device 

in a particular form or pro?le, 2) physically retain the device 

on a particular deployment device, 3) protect one or more 

surface structures and/or micro-structures on the device, and/ 

or 4) form a barrier betWeen one or more surface regions, 

surface structures and/or microstructures on the device and 

the ?uids in a body passageWay. As can be appreciated, the 

physical hindrance can have other and/or additional func 

tions. The physical hindrance is typically a biodegradable 

material; hoWever, a biostable material can be used. The 

physical hindrance can be designed to Withstand steriliZation 

of the device; hoWever, this is not required. The physical 
hindrance can be applied to, included in and/or be used in 

conjunction With one or more devices. Additionally or alter 

natively, the physical hindrance can be designed to be used 
With and/or in conjunction With a device for a limited period 

of time and then 1) disengage from the device after the device 
has been partially or fully deployed and/or 2) dissolve and/or 
degrade during and/or after the device has been partially or 

fully deployed; hoWever, this is not required. Additionally or 
alternatively, the physical hindrance can be designed and be 
formulated to be temporarily used With a device to facilitate in 

the deployment of the device; hoWever, this is not required. In 
one non-limiting use of the physical hindrance, the physical 
hindrance is designed or formulated to at least partially secure 

a device to another device that is used to at least partially 

transport the device to a location for treatment. In another 

and/ or alternative non-limiting use of the physical hindrance, 

the physical hindrance is designed or formulated to at least 

partially maintain the device in a particular shape or form 

until the device is at least partially positioned in a treatment 

location. In still another and/ or alternative non-limiting use of 

the physical hindrance, the physical hindrance is designed or 
formulated to at least partially maintain and/or secure one 

type of device to another type of medical instrument or device 

until the device is at least partially positioned in a treatment 

location. The physical hindrance can also or alternatively be 

designed and formulated to be used With a device to facilitate 

in the use of the device. In one non-limiting use of the physi 

cal hindrance, When in the form of an adhesive, can be for 

mulated to at least partially secure a device to a treatment area 

so as to facilitate in maintaining the device at the treatment 

area. For instance, the physical hindrance can be used in such 

use to facilitate in maintaining a device on or at a treatment 

area until the device is properly secured to the treatment area 

by sutures, stitches, screWs, nails, rod, etc.; hoWever, this is 
not required. Additionally or alternatively, the physical hin 
drance can be used to facilitate in maintaining a device on or 

at a treatment area until the device has partially or fully 

accomplished its objective. The physical hindrance is typi 
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cally a biocompatible material so as to not cause unantici 

pated adverse effects When properly used. The physical hin 

drance can be biostable or biodegradable (e. g., degrades and/ 

or is absorbed, etc.). When the physical hindrance includes or 

is one or more adhesives, the one or more adhesives can be 

applied to the device by, but is not limited to, spraying (e. g., 

atomiZing spray techniques, etc.), ?ame spray coating, poW 
der deposition, dip coating, ?oW coating, dip-spin coating, 
roll coating (direct and reverse), sonication, brushing, plasma 
deposition, depositing by vapor deposition, MEMS technol 
ogy, and rotating mold deposition on the device. The physical 
hindrance can also or alternatively form at least a part of the 

device. One or more regions and/or surfaces of a device can 

also or alternatively include the physical hindrance. The 

physical hindrance can include one or more chemical agents 

and/or other materials (e. g., marker material, polymer, etc.); 
hoWever, this is not required. When the physical hindrance is 
or includes an adhesive, the adhesive can be formulated to 

controllably release one or more chemical agents in the adhe 

sive and/or coated on and/or contained Within the device; 

hoWever, this is not required. The adhesive can also or alter 

natively control the release of one or more chemical agents 

located on and/ or contained in the device by forming a pen 

etrable or non-penetrable barrier to such chemical agents; 

hoWever, this is not required. The adhesive can include and/ or 

be mixed With one or more polymers; hoWever, this is not 

required. The one or more polymers can be used to 1) control 

the time of adhesion provided by said adhesive, 2) control the 
rate of degradation of the adhesive, and/or 3) control the rate 
of release of one or more chemical agents from the adhesive 

and/or diffusing or penetrating through the adhesive layer; 
hoWever, this is not required. When the physical hindrance 
includes a sheath, the sheath can be designed to partially or 

fully encircle the device. The sheath can be designed to be 

physically removed from the device after the device is 

deployed to a treatment area; hoWever, this is not required. 

The sheath can be formed of a biodegradable material that at 

least partially degrades over time to at least partially expose 

one or more surface regions, micro-structures and/ or surface 

structures of the device; hoWever, this is not required. The 
sheath can include and/or be at least partially coated With one 

or more chemical agents. The sheath includes one or more 

polymers; hoWever, this is not required. The one or more 

polymers can be used for a variety of reasons such as, but not 

limited to, 1) forming a portion of the sheath, 2) improving a 
physical property of the sheath (e.g., improve strength, 
improve durability, improve biocompatibility, reduce fric 
tion, etc.), and/ or 3 at least partially controlling a release rate 

of one or more chemical agents from the sheath. As can be 

appreciated, the one or more polymers can have other or 

additional uses on the sheath. 

[0024] In still another and/ or alternative non-limiting 

aspect of the invention, the device can be used in conjunction 
With one or more other chemical agents that are not on the 

device. For instance, the success of the device can be 

improved by infusing, injecting or consuming orally one or 
more chemical agents. Such chemical agents can be the same 

and/or different from the one or more chemical agents on 

and/or in the device. Such use of one or more chemical agents 

are commonly used in systemic treatment of a patient after a 

medical procedure such as systemic therapy after the device 
has been inserted in the treatment area can be reduced or 

eliminated by use of the novel alloy. Although the device of 

the present invention can be designed to reduce or eliminate 
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the need for long periods of systemic therapy after the device 
has been inserted in the treatment area, the use of one or more 

chemical agents can be used in conjunction With the device to 

enhance the success of the device and/or reduce or prevent the 

occurrence of in-stent restenosis, vascular narrowing, and/or 

thrombosis and/or promote tissue groWth (e.g., endothelium 

and/or neural tissue). For instance, solid dosage forms of 
chemical agents for oral administration, and/ or for other types 

of administration (e. g., suppositories, etc.) can be used. Such 

solid forms can include, but are not limited to, capsules, 

tablets, effervescent tablets, cheWable tablets, pills, poWders, 
sachets, granules and gels. The solid form of the capsules, 

tablets, effervescent tablets, cheWable tablets, pills, etc. can 
have a variety of shapes such as, but not limited to, spherical, 

cubical, cylindrical, pyramidal, and the like. In such solid 
dosage form, one or more chemical agents can be admixed 

With at least one ?ller material such as, but not limited to, 

sucrose, lactose or starch; hoWever, this is not required. Such 
dosage forms can include additional substances such as, but 

not limited to, inert diluents (e.g., lubricating agents, etc.). 
When capsules, tablets, effervescent tablets or pills are used, 
the dosage form can also include buffering chemical agents; 

hoWever, this is not required. Soft gelatin capsules can be 
prepared to contain a mixture of the one or more chemical 

agents in combination With vegetable oil or other types of oil; 

hoWever, this is not required. Hard gelatin capsules can con 
tain granules of the one or more chemical agents in combi 

nation With a solid carrier such as, but not limited to, lactose, 

potato starch, corn starch, cellulose derivatives of gelatin, etc; 
hoWever, this is not required. Tablets and pills can be prepared 
With enteric coatings for additional time release characteris 

tics; hoWever, this is not required. Liquid dosage forms of the 
one or more chemical agents for oral administration can 

include pharmaceutically acceptable emulsions, solutions, 
suspensions, syrups, elixirs, etc.; hoWever, this is not 
required. In one non-limiting embodiment, When at least a 

portion of one or more chemical agents is inserted into a 

treatment area (e.g., gel form, paste form, etc.) and/or pro 
vided orally (e.g., pill, capsule, etc.) and/or anally (supposi 
tory, etc.), one or more of the chemical agents can be control 

lably released; hoWever, this is not required. In one non 
limiting example, one or more chemical agents can be given 

to a patient in solid dosage form and one or more of such 

chemical agents can be controllably released from such solid 

dosage forms. In another and/or alternative non-limiting 

example trapidil, trapidil derivatives, taxol, taxol derivatives, 
cytochalasin, cytochalasin derivatives, paclitaxel, paclitaxel 
derivatives, rapamycin, rapamycin derivatives, 5-Phenylme 
thimaZole, S-Phenylmethimazole derivatives, GM-CSF, GM 
CSF derivatives, or analogs, or combinations thereof are 

given to a patient prior to, during and/ or after the insertion of 

the device in a treatment area. Certain types of chemical 

agents may be desirable to be present in a treated area for an 

extended period of time in order to utiliZe the full or nearly 

full clinical potential of the chemical agent. For instance, 
Trapidil and/or trapidil derivatives is a compound that has 

many clinical attributes including, but not limited to, anti 

platelet effects, inhibition of smooth muscle cells and mono 

cytes, ?broblast proliferation and increased MAPK-l Which 

in turn deactivates kinase, a vasodilator, etc. These attributes 

can be effective in improving the success of a device that has 

been inserted at a treatment area. In some situations, these 

positive effects of trapidil and/ or Trapidil derivatives need to 

be prolonged in a treatment area in order to achieve complete 

Jun. 2, 2011 

clinical competency. Trapidil and/or trapidil derivatives has a 

half life in vivo of about 2-4 hours With hepatic clearance of 

48 hours. In order to utiliZe the full clinical potential of 

trapidil and/ or trapidil derivatives, trapidil and/ or trapidil 
derivatives should be metaboliZed over an extended period of 

time Without interruption; hoWever, this is not required. By 
inserting trapidil and/ or trapidil derivatives in a solid dosage 

form, the trapidil and/ or trapidil derivatives could be released 

in a patient over extended periods of time in a controlled 

manner to achieve complete or nearly complete clinical com 

petency of the trapidil and/or trapidil derivatives. In another 

and/or alternative non-limiting example, one or more chemi 

cal agents are at least partially encapsulated in one or more 

polymers. The one or more polymers can be biodegradable, 

non-biodegradable, porous, and/ or non-porous. When the one 

or more polymers are biodegradable, the rate of degradation 

of the one or more biodegradable polymers can be used to at 

least partially control the rate at Which one or more chemical 

agents that are released into a body passageWay and/or other 

parts of the body over time. The one or more chemical agents 

can be at least partially encapsulated With different polymer 

coating thicknesses, different numbers of coating layers, and/ 
or With different polymers to alter the rate at Which one or 

more chemical agents are released in a body passageWay 

and/or other parts of the body over time. The rate of degra 

dation of the polymer is principally a function of 1) the Water 

permeability and solubility of the polymer, 2) chemical com 

position of the polymer and/or chemical agent, 3) mechanism 
of hydrolysis of the polymer, 4) the chemical agent encapsu 

lated in the polymer, 5) the siZe, shape and surface volume of 
the polymer, 6) porosity of the polymer, 7) the molecular 
Weight of the polymer, 8) the degree of cross-linking in the 
polymer, 9) the degree of chemical bonding betWeen the 
polymer and chemical agent, and/or 10) the structure of the 
polymer and/or chemical agent. As can be appreciated, other 
factors may also affect the rate of degradation of the polymer. 

When the one or more polymers are bio stable, the rate at When 

the one or more chemical agents are released from the bio 

stable polymer is a function of 1) the porosity of the polymer, 
2) the molecular diffusion rate of the chemical agent through 
the polymer, 3) the degree of cross-linking in the polymer, 4) 
the degree of chemical bonding betWeen the polymer and 
chemical agent, 5) chemical composition of the polymer and/ 
or chemical agent, 6) the chemical agent encapsulated in the 
polymer, 7) the siZe, shape and surface volume of the poly 
mer, and/or 8) the structure of the polymer and/or chemical 

agent. As can be appreciated, other factors may also affect the 

rate of release of the one or more chemical agents from the 

biostable polymer. Many different polymers can be used such 
as, but not limited to, aliphatic polyester compounds (e.g., 
PLA (i.e., poly(D, L-lactic acid), poly(L-lactic acid)), PLGA 
(i.e., poly(lactide-co-glycoside), etc.), POE, PEG, PLLA, 
parylene, chitosan and/or copolymers, blends, and/or com 
posites of above and/or derivatives of one or more of these 

polymers. As can be appreciated, the at least partially encap 

sulated chemical agent can be introduced into a patient by 

means other than by oral introduction, such as, but not limited 

to, injection, topical applications, intravenously, eye drops, 
nasal spray, surgical insertion, suppositories, intrarticularly, 
intraocularly, intranasally, intradermally, sublingually, intra 
vesically, intrathecally, intraperitoneally, intracranially, intra 
muscularly, subcutaneously, directly at a particular site, and 
the like. 
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[0025] In still yet a further and/or alternative non-limiting 

aspect of the invention, the medical device can include a 

marker material that facilitates enabling the medical device to 

be properly positioned in a body passageway. The marker 

material is typically designed to be visible to electromagnetic 

Waves (e.g., x-rays, microWaves, visible light, inferred Waves, 

ultraviolet Waves, etc.); sound Waves (e.g., ultrasound Waves, 

etc.); magnetic Waves (e.g., MRI, etc.); and/or other types of 
electromagnetic Waves (e.g., microWaves, visible light, 
inferred Waves, ultraviolet Waves, etc.). In one non-limiting 

embodiment, the marker material is visible to x-rays (i.e., 

radiopaque). The marker material can form all or a portion of 

the medical device and/or be coated on one or more portions 

of the medical device (i.e., anchoring member, protective 
and/ or supportive skin, cross member, structural member, 

micro-structure, surface structure, etc.). The location of the 
marker material can be on one or multiple locations on the 

medical device. The siZe of the one or more regions that 

include the marker material can be the same or different. The 

marker material can be spaced at de?ned distances from one 

another so as to form ruler-like markings on the medical 

device to facilitate in the positioning of the medical device in 

a body passageWay; hoWever, this is not required. In one 

non-limiting embodiment, a marker material is positioned on 
at least one of the anchoring members to mark at least one of 

the medical device. In one non-limiting aspect of this embodi 

ment, a marker material is positioned on each anchoring 

member of the medical device so as to mark each end of the 

medical device. In another and/or alternative non-limiting 
aspect of this embodiment, a marker material is positioned on 

one or more cross members and/or structural members so as 

to mark the region between tWo of more anchoring members 

and/ or to at least partially mark the location of the protective 

and/or supportive skin. The marker material can include a 

rigid and/or ?exible material. The marker material can be a 

biostable or biodegradable material. When the marker mate 

rial is a rigid material, the marker material is typically formed 

of a metal material (e.g., metal band, metal plating, etc.); 
hoWever, other or additional materials can be used. When the 

marker material is a ?exible material, the marker material 

typically is formed of one or more polymers that are marker 

materials in-of-themselves and/ or include one or more metal 

poWders and/or metal compounds; hoWever, other or addi 
tional materials can be used. In still another and/or alternative 

non-limiting embodiment, at least one marker is ?exible and 
includes one or more metal poWders in combinations With 

parylene, PLGA, POE, PGA, PLLA, PAA, PEG, chitosan 
and/ or derivatives of one or more of these polymers. In yet 

another and/ or alternative non-limiting embodiment, at least 

one marker is a ?exible marker material and includes one or 

more metals and/or metal poWders of aluminum, barium, 

bismuth, cobalt, copper, chromium, gold, iron, stainless steel, 
titanium, vanadium, nickel, Zirconium, niobium, lead, 
molybdenum, platinum, yttrium, calcium, rare earth metals, 
rhenium, Zinc, silver, depleted radioactive elements, tantalum 
and/ or tungsten; and/or compounds thereof. The marker 

material can be coated With a polymer protective material; 

hoWever, this is not required. When the marker material is 

coated With a polymer protective material, the polymer coat 
ing can be used to, but not limited to, 1) at least partially 

insulate the marker material from body ?uids, 2) facilitate in 
retaining the marker material on the medical device, 3) at least 
partially shield the marker material from damage during a 

medical procedure and/or 4) provide a desired surface pro?le 
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on the medical device. As can be appreciated, the polymer 

coating can have other or additional uses. The polymer pro 

tective coating, When used, can be a biostable polymer or a 

biodegradable polymer (e.g., degrades and/or is absorbed). 
The coating thickness of the protective coating polymer mate 
rial, When used, is typically less than about 300 microns; 
hoWever, other thickness can be used. In one non-limiting 

aspect of this embodiment, the protective coating material 
,When used, includes parylene, PLGA, POE, PGA, PLLA, 
PAA, PEG, chitosan and/or derivatives of one or more of 

these polymers. 

[0026] In another and/ or alternative non-limiting aspect of 
the invention, the medical device can include an adhesion 

agent to facilitate in securing of one or more portions of the 

medical device to a diseased area of a body passageWay 

and/or the region about the diseased area of a body passage 

Way. The adhesion agent can include, but is not limited to, 1) 

a biocompatible adhesive, 2) agents that promote endothe 
liaZation of one or more portions of the medical device to 

thereby cause at least a portion of the medical device to be 

incorporated into the body passageWay, and/or 3) abluminal 
coatings that promote adhesion of one or more portions of the 

medical device to the body passageWay. In one non-limiting 

embodiment of the invention, one or more adhesion agents 

are located on the protective and/or supportive skin of the 

medical device so that the protective and/ or supportive skin at 

least partially adheres to the diseased area on the body pas 

sageWay When the medical device is at least partially 

expanded. This adhesion betWeen the protective and/ or sup 

portive skin and the diseased area of the body passageWay can 

be useful When the protective and/or supportive skin includes 
one or more chemical agents for healing and/or repairing the 

diseased area of the body passageWay, since such adhesion 

Will facilitate in directing the one or more chemical agent on 

the protective and/or supportive skin to the diseased area. In 

another and/or alternative non-limiting embodiment of the 

invention, one or more adhesion agents are located on one or 

more anchoring members and/ or cross members of the medi 

cal device to promote the anchoring of the anchoring mem 

bers and/ or cross members to the body passageWay When the 

medical device is at least partially expanded. 

[0027] In still another and/ or alternative non-limiting 

aspect of the invention, an in?ation device (e.g., balloon, 
in?atable portion of a catheter, etc.) is used to at least partially 
expand one or more portions of the medical device When the 

medical device is position in the treatment area of the body 

passageWay. The in?ation device can be designed to apply an 

outWardly extending force from one or more portions of the 

interior region of the medical device When the in?ation device 

is in?ated so as to cause one or more portions of the medical 

device to expand. In one non-limiting embodiment of the 

invention, the medical device is at least partially crimped on 
an in?ation device so as to reduce the siZe of the medical 

device to enable the medical device to be positioned at or near 

a diseased area of the body passageWay. In another and/or 

alternative non-limiting embodiment of the invention, the 
in?ation device is designed to expand one or more anchoring 

members of the medical device to cause the medical device to 

be at least partially anchored in the body passageWay. In one 

non-limiting aspect of this embodiment, the in?ation device 
is designed to cause a majority of the medical device to 

expand upon at least partial in?ation of the in?ation device. In 
another and/or alterative non-limiting aspect of this embodi 

ment, the in?ation device is designed to expand a different 



US 2011/0130827 A1 

portion of the medical device in a different Way. In one non 

limiting design, the in?ation device has a con?guration that 

causes one or more anchoring members to expand at a greater 

rate and/or applies more force to the anchoring members than 

to the region betWeen the anchoring members. This in?ation 

device design facilitates in anchoring the medical device to 

the body passageWay Without causing the region betWeen the 
anchoring members to injure or damage the diseased area on 

the body passageWay. For instance, one or more in?ation 

devices can be used to cause one or more anchoring members 

to be ?rst expanded so as to at least partially anchor the 

medical device in a body passageWay before partially or fully 

expanding the region betWeen one or more anchoring mem 

bers. As can be appreciated, many other in?ation device con 

?gurations can be used to customiZe the expansion rates 

and/ or force of expansion of one or more portions of the 

medical device When the in?ation device is at least partially 

in?ated. As also can be appreciated, more than one in?ation 

device can be used to expand the medical device (i.e., a 

separate balloon for each anchoring member, a separate bal 
loon for the region on the medical device spaced from one or 

more anchoring members, etc.). 

[0028] In yet another and/or alternative non-limiting aspect 
of the invention, a sheath and/or an adhesive material can be 

used to control the expansion of one or more portions of the 

medical device When the medical device is a self expanding 

device. The sheath can be designed to partially or fully 

encircle the medical device. The sheath can be designed to be 

physically removed from the medical device after the medical 

device is deployed to a treatment area; hoWever, this is not 

required. The sheath can be use in conjunction With one or 

more in?ation devices to expand the medical device. 

[0029] In one non-liming con?guration of the medical 

device of the present invention, the medical device is 
designed to place a protective and/ or supportive skin (e. g., a 

thin ?lm or sheet, etc.) at least partially over a diseased area in 

a body passageWay so as to prevent susceptible areas from 

rupturing, Which can lead to blockage of the body passage 

Way. Since the diseased area in the body passageWay may be 

Weakened, little or no direct force should occur directly at the 

sight of the diseased area at least until at least a portion of the 

diseased area is isolated from other portions of the body 

passageWay; therefore, the medical device is designed to 
apply little or no stress on the diseased area at least until the 

medical device is at least partially anchored in the body 

passageWay. This object is accomplished by the use of 
anchoring members on the medical device to be positioned at 

proximal and distal areas relative to the diseased area. Posi 

tioned betWeen the anchoring members is a protective and/or 

supportive skin such as a thin sheet. The protective and/or 

supportive skin is designed to a) at least partially protect the 
diseased area, b) designed to deliver one or more chemical 

agents to the diseased area, Which one or more chemical 

agents can be used to prevent susceptibility to rupture While 

resolving the cellular and molecular mechanisms Which lead 

to the Weakened/diseased status of the body passageWay, 

and/ or c) at least partially isolate the diseased area from other 

regions of the body passageWay so that if one or more portions 

of the diseased area ruptures and/or fractures, the ruptures 
and/or fractures portions Will be inhibited or prevent from 

traveling doWn the body passageWay that is beyond the loca 
tion of the medical device. The protective and/or supportive 
skin may also or alternatively contain surface molecules on 

the luminal side Which promote endothelialiZation of the 
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protective and/or supportive skin thereby resulting in the 
protective and/or supportive skin to be at least partially incor 

porated into the Wall of the body passageWay; hoWever, this is 

not required. The protective and/ or supportive skin may also 

or alternatively contain abluminal coatings that promote 

adhesion to the protective and/or supportive skin to the dis 

eased area; hoWever, this is not required. The protective and/ 
or supportive skin can include one or more coatings, Which 

one or more coatings can include one or more chemical 

agents, one or polymer layer and/or one or more metal layers; 

hoWever, this is not required. The protective and/ or supportive 

skin can be formed of a biostable or biodegradable polymer; 

hoWever, this is not required. The protective and/ or supportive 

skin can contain macro-, micro-, or nano -pores; hoWever, this 

is not required. The protective and/or supportive skin can be 

1 mm or less in thickness; hoWever, other thicknesses can be 

used. The anchoring members on the medical can be or 

include circular members that expand to at least partially 

conform to the Wall of the body passageWay at points proxi 
mal and distal to the diseased area of the body passageWay; 

hoWever, other shapes can be used. The anchoring members 
can include micro or nano structures to aid in the anchoring 

the medical device to the non-diseased area of the body pas 

sageWay; hoWever, this is not required. The anchoring mem 
bers can be connected by tWo or more cross members that are 

of suf?cient length to transverse the diseased area of the body 

passageWay; hoWever, this is not required. When one or more 

cross members are used, the one or more cross members can 

be provided in varying lengths depending on the size of the 
diseased area of the body passageWay; hoWever, this is not 

required. The one or more cross members may include one or 

more expansion members; hoWever, this is not required. The 
one or more cross members can be at least partially substi 

tuted by spiral members or a stent-type mesh, or the one or 

more cross members can be included With spiral members or 

a stent-type mesh; hoWever, this is not required. The one or 

more cross members, spiral members and/ or stent-type mesh 

at least partially form the skeleton of the medical device 

betWeen the tWo anchoring members. The skeleton of the 

medical device and/or the anchoring members of the medical 

device can include metal alloy, and/ or biostable or bioabsorb 

able polymer; hoWever, this is not required. The protective 
and/or supportive skin can be at least partially adhered to the 

skeleton and/ or anchoring members of the medical device by 

a medical adhesive, melting, etc ., and/ or the protective and/ or 

supportive skin can be at least partially form as part of the 

skeleton; hoWever, this is not required. The protective and/or 
supportive skin can exist on a fraction of the outer skeletal 

surface of the medical device (i.e., extend only about 20-60% 

about the circumference of the skeleton, extend only about 
10-90% of the longitudinal length of the skeleton, etc .), or can 

be present about the entire skeletal outer surface and/or entire 

longitudinal length of the skeletal outer surface on the medi 

cal device. The medical device can be designed to be deliv 

ered on and be at least partially expanded by an in?ation 

device (e.g., balloon member, in?atable catheter, etc.); hoW 
ever, this is not required. The in?ation device can include one 

or more in?ation portions over Which the anchoring members 

of the medical device are at least partially mounted; hoWever, 
this is not required. The anchoring members can be mechani 

cally tightened (crimped) over the in?ation device; hoWever, 
this is not required. The in?ation device can be used to expand 

the anchoring members at the proximal and/or distal areas 

outside of the diseased area of the body passageWay and 


















